Prostate and lung carcinoma have the highest incidence in males over the age of 50 years. Intracranial metastases from prostate carcinoma are rare and most often diagnosed at autopsy. In a review of 4,421 patients with prostate carcinoma, Lynes et al 1 found eight patients with brain metastases; only two were symptomatic, the remaining patients were diagnosed at autopsy. We describe a patient with a symptomatic brain metastasis, that proved to be a metastasis of a mixed prostatic carcinoma and we provide a review of the literature.
performed and a subtotal resection of the partly cystic tumour carried out. Salient negative investigations at the time of neurosurgery included routine haematological and biochemical tests and a chest X-ray.
Histological examination of the tumour ( Figure 2 ) showed a poorly differentiated carcinoma with morphology similar to that of the prostate tumour. Prostate specific antigen staining of the brain tumour was negative, whereas the prostate tumour showed only very limited PSA staining. Chromogranine staining was negative in the brain tumour but the recently introduced immunohistochemical neuro-endocrine marker CD56 (NCAM) was positive in the prostate tumour as well as the brain metastasis. From these results we conclude that it must be a poorly differentiated carcinoma with neuro-endocrine differentiation (small cell carcinoma, SCC). CD56 (NCAM) is overexpressed in SCC of the lung and the prostate. 3 The patient received radiation therapy, 20 Gy in 5 fractions and a booster dose (15 Gy) in 5 fractions on the intracranial tumour rest. Four months after surgery he died due to metastatic disease with metastases in lymph nodes, bones, liver and lungs. The serum PSA level had always been normal. Autopsy was not performed.
DISCUSSION
For prostate carcinoma the most common sites of metastases are the bones (58%) and the lungs (32%). 4 Prostate carcinoma disseminates frequently to the spine, but less to the skull. According to Lynes et al 1 in their review of the literature, the leptomeninges are the most common site of intracranial involvement of prostate carcinoma. The dura serves as a barrier and therefore subdural and parenchymal metastases from prostate carcinoma have been diagnosed infrequently. Brain metastases appeared late in prostate carcinoma. McCutcheon et al 4 found a mean of 28.5 months after diagnosing the primary tumour to develop brain metastases. In 6,107 patients with prostate carcinoma, Sutton et al 5 found parenchymal brain metastasis in 55 patients of which only 36 were diagnosed during life. Others mentioned a prevalence of brain metastases between 0.7 and 4.4% at autopsy. 1, 4, [6] [7] [8] At autopsy in patients with primary SCC of the prostate, McCutcheon et al 4 found 9% brain metastasis. Antemortem diagnosis of prostate carcinoma brain metastases varied between 0.05 and 0.5%. 1, 4, 6, 7 Sometimes the patient presents with a brain metastasis prior to recognition of the prostate tumour, as in our patient. In a recent review, Fervenza et al 9 mentioned 15 cases. As far as we know, only four patients with antemortem diagnosed SCC metastasis to the brain have been described. [10] [11] [12] [13] Small cell carcinoma of the prostate seems to have a greater tendency to produce brain metastases compared to the adenocarcinoma. 4 Small cell carcinoma is a rare and very aggressive tumour, with a tendency to disseminate rapidly to soft tissues (lung, liver, lymph nodes), clinically similar to small cell lung carcinoma. Schwartz et al 14 mentioned that SCC of the lung, although uncommon, can metastastasize to the prostate, but primary SCC of the prostate may coexist with adenocarcinoma of the prostate, whereas metastatic SCC of the lung does not. Lynes et al 1 noted that patients with prostate cancer and brain metastases were younger (mean 59 years) than patients without (mean 70 years).
Patients with known prostatic carcinoma, who survive a long time, are prone to develop a second primary tumour (often lung). If they develop brain metastases, typically they do so as a result of the latter entity. The second primary tumour has a much higher incidence of metastases to the brain. Many prostate carcinomas are quite indolent. 4 Therefore, we believe that biopsy is necessary for diagnosing the etiology of a brain metastasis even when the patient is known to have prostate carcinoma. The finding of a brain metastasis from prostate carcinoma is relevant for the prognosis. McCutcheon et al 4 found a mean survival after THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES diagnosing brain metastases of 9.2 months, Chung and Thannikkary 7 reported 9.5 months. About 2% of patients with untreated prostate carcinoma with a metastasis have PSA levels within normal limits. [15] [16] [17] [18] Aihara et al 19 mentioned that in Gleason grade 5 tumours, nearly half of the cells showed no PSA staining at all. Negative or weakly positive PSA staining was seen in 90% of Gleason grade 5 tumours. Serum PSA level is inversely proportional to the degree of tumour differentiation. Serum PSA levels per cm 3 tumour decreased with increasing grade. 19, 20 Although PSA level in patients with SCC of the prostate is generally low, there are several reports mentioning elevated PSA levels. 14, 21, 22 This may be due to the fact that mixed tumours with SCC and adenocarcinoma are not uncommon. 23 The relative proportion of each of these types explains the different PSA serum levels. 14 The absence of PSA staining in the brain tumour of our patient might be due to a response to the hormonal therapy in line with data from Hashine et al. 22 They found an elevated serum PSA that became normal after endocrine therapy in a case of mixed SCC and poorly differentiated adenocarcinoma of the prostate.
In summary, the prostate should neither be neglected as a source of brain metastasis in patients with prostate cancer, nor in patients without known prostate cancer. A normal PSA level does not exclude prostate cancer irrespective of the presence of metastasis. Small cell carcinoma of the prostate is more likely to produce brain metastasis than the adenocarcinoma but mixed tumours can occur. The SCC component in mixed tumours is responsible for the bad prognosis. A metastatic SCC is usually from the lung, where the primary site may be small, but with a normal chest X-ray and bronchoscopy and as this case shows, other sites, including the prostate, should be considered.
